TraffiecRoadway Section

Traffic Signal Design Ma@Rioposed update type 3RCF signal head for PPRT

Contents
3 Signal Operations and Operational APproval ...........ooooiiiiiiiimiiimem e 2
3.3 NOrmal Phase ROALION ........cooiuiiiiiiiiiiie e iceii ettt e e eeen e e anreeeas 2
3.3.12 Right-Turn Flashing YelIOW ArTOW .........cuuiiiuiiimiiiiiimmre e eeee e eeeeeeeees e 2
I g T=T o =T Lo Al o (==Y o o] (o] o 5
3.4.1 Operation of Overlaps and Flashing Yellow Arrows ..........cccovviiiiiieiiiiiccce e 5
IS 1o = | = o S PPPUPPPPRRRRR 8
5.2 Vehicle Signal Head LayOUL ............ooooiiiiiii i mmmr e e e e e e e e e e eeees s 8
I A o (=TT B Y o1 PP PP PP PPPPPPP 8.
I AT 1o o OO PP PP PP P PPPPPPPPPPPRRPPPN 12
5.14.6  Wiring Signal Heads (From Head to Terminal Cabinet) ..............ccccccovvvvivvveeennnnne 12
5.15Background/Reference INformation ..o 13
5.15.4 Right-Turn Flashing Yellow Arrow (Type 3RCF Signal Head) ............................. 13
20 CabINEL PIINT ..o e e e rmmee e 19
20.7Cabinet Print (Page 3t OULPUL FilE) ......coiiiiiiiiiiiee e meee e 19
20.7.3  Conflict Monitor DIOAE Card ..........ccooiiiiiieeiiiiiieeee e seesii e 19
20.7.5 Additional Information for the Qutput File ..o 23
20.7.7 Output File & Conflict Monitor Configuratio n For Right-Turn Flashing Yellow
Arrow (Type 3RCF Signal HEA) ......eviiiiiiiiiiiiiie ittt eeee et ean 23
21 Traffic Signal Policy and GuIidelines  ..........ooiiiiiiiiiiiiee 27

This content in this document addresses Protected/permitted right turn phasing using a

flashing yellow arrow type 3RCF signal head. Itis a draft and subject to change (e.g., further
EDUEUUUDPOOwWOI wmaficGignallPblitylatd Glidelings® w®d O wUT | wOEU U wlU P Ow:
and TSSU testing of the cabinet output configuration is still needed and wi Il occur in 2023).

However, this content may be used for projects on a caseby-case basis with concurrence from

the State Traffic Signal Engineer and the State Traffic Operations Engineer FEEDBACK IS

APPRECIATED as we move forward with incorporating this new info into manuals .

The following sections propose new inserts in the 2023 Traffic Signal Design Manual,
unless noted otherwise in blue at the beginning of the section (where edits to the existing
sections are shown using track changes in red).
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3 Signal Operations and Operational Approval

3.3 Normal Phase Rotation
3.3.12RightTurrFlashing Yellow Arrow

The right -turn flashing yellow arrow (type 3RCFsignal head) is the current standard for

protected/permissive right turn (PPRT) phasing The permissive phase is shown in the adjacent

through phase box and the protected phaseis shown in the compatible left -turn phase box. Both

the permissive and protected phases are labeled with the protected left-turn phase number

i OO00OPI EwEa w? 132 udd wd Buwiudhil A8Ouwt 3L T38DUuk EET OWEOUOwUIT U
PPRT movement on the plan sheet bubble noteso provide a clear way label the terminal blocks

and control cables associated with the type 3RCFsignal head. SeeFigure 3-1. If the compatible

protected left turn is due to split phasing (e.g. there is no actual protected left turn phase 1, 3, 5,

or 7), the permissive and protected phases areinstead labeled with the compatible split phase

OUOE]I Uwi 6000PI EwEaw? 132 wopl 6Fighr®s2. 1 3 0wK13 0wt 130wdUw
Flashing yellow arrow with NOT -PED refers to timing that restricts the permissive right -turn

(flashing yellow arrow) from being served if the pedestrian phase crossing the la ne used by the

permissive right -turn is active (active ped phases options include: 1.) the WALK indicat ion

O006aowl 6 AWUT 1 we +* uDOEPEEUPOOWEOEWEwWxOUUDPOOWOI wUT
OT 1T we +* wbOEPEEUPOOWEOEwWUT T wi OUPUT w%+ 2'if- &w#. - 23
Figure 3-1, D1 wx1 E1l UUUPEQuwxT EUI w! wPhUwWEPUxOEaADPOI wOi | we +*
WALK indication), the phase 3RT right-turn indication will display a solid RED arrow.

The flashing yellow arrow NOT -PED timing feature is NOT shown in the ring and barrier

diagram as it is not a conflict that results in inappropriate signal operations if the flashing

yellow arrow and pedestrian phase are served together (MUTCD section 4D.21 paragraph 03

allows a permissive right turn phase and t he pedestrian phase crossing the lane used by the

permissive right -turn to be active at the same time).
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Figure 3-1 | Ring and Barrier Diagrams:Right-Turn Flashing Yellow ArrowLabeling (Typical
Example)

ﬁe PPRT phase is labeled in the vehicle \
signal head bubble note as shown:
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Figure 3-2 | Ring and Barrier Diagrams: RightTurn Flashing Yellow ArrowLabeling (Split Phase
Example)

mle PPRT phase is labeled in the vehicle \
signal head bubble note as shown:
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3.4 Emergency Preemption

3.4.1 Operation of Overlaps and Flashing Yellow
Arrows

Overlap phasestypically have two or more parent phases. During emergency preemption
operation, the overlap phase should only be green whenthe parent phaseis on the same
approach. The overlap phase should be red when the parent phase on the different approach is
preempted. This operation should be shown in the fire preemption diagram. SeeFigure 3-3.

Figure 3-3 | Fire Preemption Operation with O verlaps
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Left-turn flashing yellow arrow indications normally operate when the op posing through phase
is green. During emergency preemption , the left-turn flashing yellow indication should operate
as follows:

9 Ifitis ON when a preemption input for the opposing through phase is recei ved, it
should remain ON.

1 Ifitis OFF when the preemption input is received for the opposing through phase, it
should remain OFF.

This operation eliminates yellow trap from occurrin g during emergency preemption. The left -
turn flashing yellow arrow will n ot always be on during preemption and therefore it is not
shown in the fire preemption diagram . SeeFigure 3-4.

Figure 3-4 | Fire Preemption Operation with Left-Turn Flashing Yellow Arrow
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Right-turn f lashing yellow arrow in dications will operate in slightly different manner than left-
turn flashing yellow arrow indications during emergency preemption due to the required
output configuration of the type 3RCF signal head The right -turn flashing yellow arrow will be
on when the adjacent through phase ispreempted and the right -turn green arrow will be on
when the compatible left-turn phase is preempted. This operation unfortunately allows a right -
turn green arrow that may conflict with an emergency vehicle that needs to bypassstanding
gueues by traveling in the oncom ing receiving lane of the right-turn. While not ideal , it is a low
risk for the following reasons:

1 Emergency vehicle drivers are trained on how t o properly navigate intersections with
conflicting signal indication s
1 Emergency preemption is never guaranteed (e.g., emergency preemption cannot
OYl UUPEI wEOEwWUI UOPOEUT wEwi OEUT DOT WwEOOz UwPEOO WX
9 Drivers are required to yield right -of-way to emergency vehicles by law
9 This preemption operation is identical for existing type 5 signal heads which have been
used for many years without any reported incidents or complaints

This operation should be shown in the fire preemption diagram. See

Figure 3-5.

Figure 3-5 | Fire Preemption Operation With Right-Turn Flashing Yellow Arrow
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5 Signal Plan

5.2Vehicle Signal Head Layout
5.2.1Head Types

Revise the following existing text as shown below in track changes:

If the need arises to use a signal head type or layout that that is not covered by this manual

(such as bike, Uturn, -flashing-yellow-right-turn-arrow—, etc.), contact the State Traffic Signal

Engineer to discuss and resolve the unigue situation. See Section 2.2 for more information on
non-standard and experimental design.
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Replace existing Figure 522 (Signal head types) with the following figure highlighting the

changes with yellow boxes outlined in blue :

Alternative signal head
for protected/permitted |for protected/permitted

Standard signal head

(e.g. overlap phase)

TYPE 1R TYPE 1Y TYPE 2 TYPE 3L

Used for Used for Standard signal head Standard signal head

flashing flashing (Allows permissive left & for protected left turns

beacons beacons right turns & through moves)

(@)L
TYPE 3LBF TYPE 3LCE TYPE 3R IY.PE SRCE

"Bottom Flashing "Center Flashing Standard signal head "Center Flashing

Yellow Arrow" (Bi-modal) Yellow Arrow" for protected right turns Yellow Arrow"

Standard signal head
for protected/permitted

left turn left turn right turn
gz = | = YA/FYA
TYPE 4L TYPE'S TYPE 6L
Used for split phasing "Doghouse” Old standard used for || "Flashing Yellow Arrow"
(protected left old standard used for protected/permitted Old Standard used for
turn & thru move) protected/permitted right turn protected/permitted
left turn NOT for new installations left turn
__ NOT for new installations i T NOT for new installations
= = = =] R
= =| == = = =| =
ol @ s o
00 {DF Ol
e = @ 6a " @F| GA
TYPE 7 TYPE 8 1YPE 9 TYPE 10
ONLY used for Railroad ONLY used for ONLY used for ONLY used
preemption when the track ramp meters split phasing with HAWK signals

clearance phase
has a permissive left turn

a specific lane
use configuration

R R +FR

[T
(111}

L0 11 {111
LI {1 {11}

)
O
0

Color Indication Abreviations. All Indications are 12" diameter.

R = Red Circular Ball
Y = Yellow Circular Ball
G = Green Circular Ball

RA = Red Arrow
YA = Yellow Arrow
GA = Green Arrow

FYA = Flashing Yellow Arrow
FR = Flashing Red Circular Ball
FY = Flashing Yellow Circular Ball
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Update existing table 5-3 (Standard Signal heads for right-turn phases) for overlap phasing and
PPRT 2phase operation as shown below in track changes:

Standard Signal Heads for Right -Turn Phases

Type of Operation Number and placement of signal heads

Overlap phasing (operating as protected | One type 3R signal head, placed in the center of the

only) projected lane lines*. This is the standard when using a
ATCcontroller (conflicting crosswalk phase must either

be officially closed as described in section 5.1.20r use

the not-ped overlap phase as described in section
3350h0t—pedo—software featu
Note: The type 3R signal head cannot be used whenthe
opposing left turn is PPLT or permissive only and there is
a single receiving lane (MUTCD 4D.05, F, 1)

2-phase operation (operating as One type 3RCF signal headOne-Type 5-signal-head,
Protected/Permitted) placed in the center of the projected lane lines*—Fhis
. I ywi .
| flicti |
be cl ) . : .
. | . inal -
MUTCDB-4DB.05,-F-1)The type 5 signal head should no

longer be used for new installations.

* |f possible, right-turn phase signal heads should be located within 6 to 12 feet of the nearest adjacent phase signal head.
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Replace existing Figure 533 (Signal Head Placement ForRight-Turn Phasing) with the
following figure highlighting the changes with yellow boxes outlined in blue

Right Turn Overlap Head Right Turn 2-Phase Opertation
(Protected Only Phasing) (Protected/Permitted Phasing)

Crosswalk closed OR not-ped overlap phase required

Note: Shall not be used if opposing left turn is
permissive or protected/permissive AND there
1s a single receiving lane.

Type 2 Type 2 |Type 3RCF

()

Lane Use & Phasing Limitations For Right Turn Phasing
Permissive or -
Protected/Permissive Permissiveor
phasing Protected/Permissive

phasing

Single
Recieving
Lane

Recjeving lane for
each movement shall
clearly indicate which

ane to use.
MUTCD 4D.05(F)(1)

No Longer Allowed for New Construction
ol

Only Required
Signs $hown.
For re¢ommended

and optional signs,
see Seftion 5.3

*Programmed or louvered signal head

Proposed Update For January 2023 Page 11



TraffiecRoadway Section

Traffic Signal Design Ma@Ridoposed update type 3RCF signal head for PPRT
5.14Wiring

5.14.6Wiring Signal Heads (From Head to Terminal
Cabinet)

Revise the following existing text as shown below in track changes:

Figure 5-106shows the wiring required for a type 2, 3L, 3R, o~3LCF, or 3RCFsignal head.

These signal head types contain one phase and three functions (Red, Yellow, and Green). The
3LCF-sighatheadyellow indication of the 3LCF signal head and 3RCF signal headperform s

UpQuwi UOEUDPOOUwWpi OEUT POT WwEUUOPWEOEWUOOPEWEUUOPAWYD
each function and one common/neutral wire is required, resulting in 3 three spare wires.

Replace existing Figure 5106 (Wiring for Type 2, 3L, 3R, and 3CLF signal heads. Rename figure

to include 3RCF) with the following figure highlighting the changes with yellow boxes outlined

in blue:
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